The world is facing a depletion of marine resources that threatens Some research in developing countries has specifically identified the importance of involving authorities within public partnerships (Choguill 1996) . This is in contrast to early international work on public participation, which identified citizen control as the primary goal and highest level of activity, while
partnerships with authorities were ranked third in significance (Arnstein 1969) . However, these initial categories did not consider leadership needs in areas such as technical ecosystem management, or educational development and learning (Reed 2008 ).
In the current work, we outline ASCOT's ongoing programs as an example of a 'catalyst institution' in action, with a focus on responsive education through strategic partnerships and public participation. As an example of public participation, we report on a case study of research conducted with the Aurora Province fisherfolk and Pamana, a national alliance of fisherfolk Marine Protected Area (MPA) managers.
THE COASTAL RESOURCE MANAGEMENT CHALLENGE
The coastal resource management (CRM) challenges that ASCOT is responding to are a reflection of the country's profile of coastal resources and livelihoods. The Philippines has the fifth largest coastline in the world -over 6000 km longer than that of the entire continent of Africa. The review of Asian coastal fisheries by Silvestre and Pauly (2004) provided data that compared the nine developing countries with populations greater than 20 million (Bangladesh, India, Indonesia, Malaysia, Mayanmar, Pakistan, Philippines, Thailand and Vietnam). Additional calculations reports indicate that the Philippines is identified as a hotspot and a global priority for conservation because of its mega diverse marine fauna, notably reef fishes, corals, molluscs and other invertebrates (Carpenter & Springer 2005; Roberts et al. 2002) . However, it also ranks first in marine ecosystem use, dependence and influence.
The per capita Philippine consumption of fish is the highest at 36 kg/year, in part due to a land base that is limited to just 300 000 km 2 . The influence of the country on global marine systems is demonstrated through the relationship between the size of the Exclusive Economic Zone (EEZ) and the land area of the country. The Philippines again ranks first within the nine large Asian countries at 5.95 km 2 of EEZ per km 2 of land, over twice that of Vietnam or Indonesia.
The primary CRM challenges in the Philippines include declining fish catches, degradation of coastal habitat, conflict amongst resource users, poverty amongst artisan fisherfolk and increasing food deficiencies (Luna et al. 2004a,b) . These conditions are significant issues affecting provision of the country's protein needs as well as export income and livelihoods (Barut, Santos & Garces 2004) . For example, the poverty level in fisherfolk families has been reported to be about 62 per cent, approaching twice the national average (Israel 2004) . Although Santos (2004) , analysing
Department of Environment and Natural Resources (DENR) data, found a five-fold increase in fish production (total weight of fish catch) in the past 35 years, the paper also reported catch per unit effort (CPUE) had dropped by 90 per cent. The situation is complicated by the fact that the ocean and fishing are often seen as a last resort for livelihood and income generation. An increase in the number of fisherfolk or in time spent fishing can create competition that effectively reduces the quality of the livelihood of fisherfolk, the wellbeing of their families and the health of the ecosystem.
In the Philippines, there is a significant relationship between population levels and the state of fisheries resources (Alino et al. 2004b ). Large population increases in the Philippines tend to push people into fishing due to the general lack of alternative livelihoods (Townsend 2004) . At the same time, there is a tendency for reductions in fish harvest to result in forest degradation, Aurora Province, where ASCOT is situated, lies in the North Philippine Sea (NPS) bioregion (Ong et al. 2002) , stretching between the east coast provinces of Sorsogon in the south and
Batanes in the north. In general, the Philippine Eastern Seaboard has been found to have reduced primary productivity and coral reefs are significantly poorer in quality than those of other fishing areas of the Philippines (Gomez et al. 2004 ). However, the Philippine Eastern Seaboard is generally seen as an area where fish capture could be increased, due to the fact that it 'produces' a limited portion of the Philippine fish harvest (Gomez at al. 2004 ).
These perspectives appear to be in disagreement with participatory fisheries data from Aurora Province. Between 1989 and 2002, Aurora's 10 000 residents directly associated with fishing experienced a 57.5 per cent decrease in marine harvest and a 63 per cent decline in CPUE (Mamauag 2004 (Flores 2004) . Along with the establishment of bioregions, a process to initiate interprovincial public participation and links between commercial and municipal fisheries appears necessary, as well as a step forward in terms of marine spatial planning that includes the use of massenergy models (Christensen & Pauly 1995 , 1996 as suggested elsewhere (UNESCO 2009).
RESPONSIVE EDUCATION PROGRAMMING
The complex, large-scale and urgent nature of the problems in the Philippines necessitates the active involvement of institutions that can respond in a multi-layered, holistic way. There are several reasons why educational institutions are especially well placed to take on this role. Education represents a stable funding framework and an environment where the exchange of ideas, building of consensus and initiation of local action programs can occur.
Further, the balance between the three tertiary education functions of extensions, teaching and research provide a holistic framework to facilitate cultural and local transformation. Also, the core budget for the state education system is not hampered by specific business or financial goals but rather has a 'service first' mandate, based upon government funds. Finally, academic programs are not directly controlled by government, which can allow institutions to be a catalyst towards integrating public participation with There is also good political cooperation between all levels of government within the Province of Aurora, which is of particular significance in developing a multi-jurisdictional approach.
As well, a provincial focus for coastal resource management would make it possible to apply provincial land use plans to the concept of marine sustainability, as suggested elsewhere (Pinat & Green 2004) . The ASCOT program could also be a significant contribution towards ensuring public participation in the establishment of an inter-provincial approach to offshore marine sanctuaries, which has been identified as a Philippine priority (Hermes 2004b) , as well as helping to meet the advocacy needs This approach to partnerships, participation and education could perhaps also be applied to other cultures and jurisdictions beyond the Philippines.
STRATEGIC PARTNERSHIPS
The partnership, advocacy and research activities of ASCOT are The ASCOT approach to building organisational and interjurisdictional relationships is conceptually based on the cultural characteristic of family and community level ties, the sense of helping others. As part of this strategy, relationships are developed and supported through a systematic approach to scheduled meetings, synthesis of information, participatory approaches to consensus building and action-orientated research for sustainable development, with emphasis on focal group discussions (FGDs).
The strategic involvement of jurisdictional representatives and the national fisherfolk alliance, Pamana, in local fisherfolk collaboration is an applied approach to expert/authority partnerships with the public (Choguill 1996 ) that contributes to both development and participation goals.
PUBLIC PARTICIPATION
In FGDs can be used to promote public participation and collect information on specific topics for both research and specific administrative goals. Below is an example of one FGD initiative, which is focused on the development and engagement of fisherfolk communities in terms of ecohealth.
Case Study: The Aurora Fisherfolk Ecohealth Initiative
There is a growing global awareness that human health is directly 
FUTURE EDUCATIONAL ACTIVITIES

Teaching
ASCOT has proposed to establish a marine science program with two areas of specialisation: coastal resource management and marine technology. The ASCOT teaching program will focus on using education holistically, as a venue for participation, reform and development. In the past, many excellent interventions throughout the Philippines have not continued after initial project funding was exhausted. It is hoped that by building upon the sustainability of the education infrastructure to institutionalise participation this tendency will be avoided. Figure 1 shows the proposed framework, which will have input to teacher training as well as direct influence on secondary and elementary schooling. collaborative projects focused on municipal (Trudeau 2004 ) and commercial fisheries licensing issues (Alesna, Dizon-Corrales & Cabangbang 2004) as well as enforcement (Guidote 2004 ) and related misunderstandings (Luna et al. 2004b ).
The balance of courses between governance, marine science and participatory approaches to development will be initiated in year two. Community Development I. The sustainable development courses in the program will be divided into two Community Development offerings, with the first course focusing on background requirements and relationships for the initiation of a sustainable development framework. Sustainable development will be examined as a specific application of the ecosystem approach and the concept of community integrity. Within an area defined biogeographically through an ecosystem approach, students will be exposed to the initial steps of determining principles, rights, jurisdictions, biodiversity linkages and local potential. Students will then be required to consider relationship development and public participation within the administrative and social frameworks, leading to analysis and transformational education activities by the students in subsequent years.
Community Relations. This course will give students exposure to the concept of community and its influences.
Emphasis will be placed upon establishing appropriate levels and types of interactions for the purpose of promoting public participation and sustainable development in the context of related environmental sustainability and ecosystem services. Local action will be considered from a community-based perspective.
Students will develop their awareness of potential challenges associated with integrated development involving individuals, People's Organizations (POs), local government units (LGUs), and provincial and national agencies. Participatory approaches will be examined as a means of building multi-sector consensus on the role of biodiversity.
People's Organizations (Relationships and Activities). People's
Organizations will be examined in terms of social networking and their capacity as cultural, economic and advocacy agents. The role of LGU interactions with POs will be considered as an integral component of intervention development by non-local agents.
Challenges associated with PO development will be reviewed based upon local, regional and national experience. The potential development of focused training interventions will be applied to the structure and operation of known POs. Future initiatives will be in part driven by a local or community social accounting matrix that links food sources to employment and household activities through a house by house census, household cluster meetings or FGDs and community representation. In the marine environment, approaches need to be bioregional to consider biodiversity. ECSOM is based upon a strong local organisational development protocol for the management of our ecosystems, encompassing connections within and between each other (Roxas 2006) . One challenge at ASCOT is that there is a lack of staff with social accounting analytical skills. Staffing constraints could be addressed in two ways: through in-house training and by recruitment, based upon the mobilisation of the required financial resources. In a development directly related to the ECSOM initiative, public participation is also being approached in terms of human rights goals and the perceived objectives of the communities. There is also a need to develop focused adult education programs within the Extensions Program that not only inform fisherfolk and related communities, but also empower them to have input and increase their applied understanding.
Forestry and Agricultural Land
CONCLUSION
The partnership and public participation facilitation and building, extensions, and research and teaching activities of ASCOT for the marine environment will continue to develop in a transdisciplinary manner, with a focus on poverty alleviation and ecohealth. The programmatic approach to empowerment in CRM for Aurora
Province is centred on the sustainability of marine resources and related livelihoods. Marine resource sustainability is not only a function of biological capacity but must also consider the culture of resource extraction. Therefore, for any form of sustainability to be successful, the primary beneficiaries of the marine system, that is, the fisherfolk, need to be empowered to participate. Academic institutions are centrally placed to take on this crucial leadership role in driving public participation, establishing synergistic collaboration at various levels of governance -such as between government bodies, grassroots organisations and education centres -and institutionalising public participation and empowerment measures through responsive education. The ASCOT programs are an example of the potential for this evolving role.
In economically advanced countries, sustainable development is often seen as the primary responsibility of government. However, the lack of governance infrastructure in less developed countries lends itself to a heightened local level of participation, responsibility and engagement. A focus on public participation may, in fact, be the only possibility for significant movement towards marine sustainability in the Philippines.
A primary focus on communication and coordination as a function of broad-based participatory approaches to partnership development is also needed.
Empowerment of local stakeholders, such as fisherfolk, can potentially lead to a broader scale of participation, and even national and eventually international consensus on marine sustainability. Similarly, direct involvement and collaboration between academe and jurisdictions may be critical in establishing participatory strategies to create a holistic and responsive approach to the sustainability of larger marine ecosystem services.
This may be particularly true for less developed countries with limited financial resources and high rates of poverty. Academic institutions can play a significant role in pursuing sustainable development, reaching from primary to secondary to adult education as a means of supporting and furthering the sustainable use of coastal and other resources. The integration of sector-and discipline-specific perspectives needs to be pursued through programs built on enhanced levels of participatory action research, appropriate extension services, and relevant curriculum and teaching strategies.
